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CONCENTRATOR OF WASTE FLUID 

(57)Abstract: 

PURPOSE: To obtain treated water of high purity by 

a method wherein the water pressure on the f f". „ r^H 



1 through a circulating system 3. The waste fluid in 
an evaporation chamber 12 has high temp, to 
generate evaporation and the generated steam is 

diffused through a hydrophobic porous membrane to be condensed in the cooling chamber 
12. Therefore, the surfactant in the waste fluid is cone, on the surface of the membrane 
and the particles of the surfactant are settled into the membrane to make the membrane 
hydrophilic and the waste fluid penetrates in the membrane to become liquid flow. Since 
the pressure of the cooling chamber 13 is higher than that of the evaporation chamber 12 
at this time, cooling water flows in the waste fluid. This inflow amount is increased by 
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chamber 1 3 of a membrane evaporative concentrator 



condensed water side of a membrane evaporative 
concentrator is kept higher than that on the waste 
fluid side thereof and the lowering of the formation 
amount of condensed water is detected to wash a 
hydrophobic porous membrane with chemicals and 
the washed membrane is dried to be regenerated. 
CONSTITUTION: A waste fluid is introduced into a 
tank 7 and cooling water is supplied to the cooling 
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making the membrane hydrophilic and an evaporation speed decreases. A chemical agent 
such as hydrogen peroxide is sent to the cooling chamber 13 from a tank 9 to wash org. 
matter. Thereafter, a blower 10 is operated to dry the chemical solution remaining in the 
pores of the membrane 11 to remove the same. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a plant for waste disposal, especially, are a 
spacecraft, a nuclear power plant, etc. and relates to the suitable highly efficient plant for waste 
disposal for the facility which recycles the water which a surfactant mixes. 
[0002] 

[Description of the Prior Art] Since water, such as a spacecraft and a nuclear power plant, is 
recycled, it is the limited space and the purification which obtains water with high purity from waste 
fluid is required. As one of such the purification approaches, there is a membrane-distillation method 
(the film evaporation concentration approach). A film evaporator has the structure shown in JP,50- 
4546 1,B. Moreover, as a waste fluid art incorporating an evaporation concentrator, there is an 
approach shown in JP,61-164195,A, for example. 

[0003] Since these evaporators use the film for the evaporation side, they can take evaporation area 
freely and the miniaturization of equipment is easy for them. Moreover, since a steam can be 
generated in whenever [ moderate temperature ], the polymeric materials which are hard to corrode 
can be used as a structural material. From this point, a film evaporator has many advantages 
compared with the evaporator concentrator made from the conventional metallic material. 
[0004] Moreover, by this approach, in order that waste fluid and purification water may contact 
through the thin film of dozens - 100 micrometers of numbers, leak in the purification water of waste 
fluid poses a problem. So, in JP,1-322562,A, the approach of removing beforehand the component 
which poses a problem of leak, and the approach of washing and reproducing in alcohol, before leak 
is expanded are proposed. Moreover, as this cure, by JP,50-3753,B, a water-of-condensation side is 
pressurized and the method which it prevents that waste fluid flows out of a membranous leak part is 
proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] In JP,61-164195,A, the surfactant had the trouble which 
equipment is enlarged and becomes complicated, in order to remove beforehand, since leak occurs 
even if it is a minute amount. Moreover, since the cure at the time of leak is alcoholic membranous 
washing, according to artificers 1 new knowledge, membranous washing is not enough. Furthermore, 
in order to use alcohol, there was a trouble that the processor of alcohol was newly further needed. 
[0006] On the other hand, in JP,50-3753,B, the experiment of artificers showed that there was a 
trouble that sufficient cure against leak is not acquired. 

[0007] This invention is by new knowledge to offer the membranous washing approach and its 

equipment. 

[0008] 

[Means for Solving the Problem] In the art which processes the waste fluid containing the organic 
substance of fusibility with the film evaporation concentrator which prepared hydrophobic porous 
membrane in the evaporation side, and obtains the pure water of condensation in order to attain the 
above-mentioned purpose Maintain more highly than the water pressure by the side of waste fluid 
the water pressure by the side of said water of condensation of said film evaporation concentrator 
which prepared said hydrophobic porous membrane, and the fall of the amount of generation of said 
water of condensation is detected. The matter which disassembles the organic substance washes said 
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hydrophobic porous membrane, and the hydrophobic film was reproduced by drying said 

hydrophobic porous membrane. 

[0009] 

[Function] A chemical is used for this invention, the organic contamination of film, such as a 
surfactant, is disassembled and removed and it reproduces it. However, in a film evaporation 
concentrator, in order that a liquid may not penetrate the film, there must not be no hydrophobic loss 
of the film surface which leads to leak by playback actuation. This is a different point from the film 
used by filtration etc., and by the film used by filtration, in order to make a gas penetrate, unless the 
structure of membranous pore changes a liquid, even if the chemical condition of the front face of 
pore changes, a problem does not become. 

[0010] Therefore, it is necessary in removal of a membranous organic contamination to find out a 
chemical and operation information which do not have spoiling the hydrophobicity of a film surface 
in a film evaporation concentrator. This invention is made from such a viewpoint. 
[0011] 

[Example] Hereafter, the suitable example of this invention is described to a detail as the result of 
basic examination in which this invention resulted using a drawing. 

[0012] First, the result of basic examination is described. The principle of a leak property and a film 
evaporation concentrator is shown in drawin g 2 R> 2. The film evaporation concentrator is 
constituted by the cooling room which circulates the evaporation chamber which circulates waste 
fluid on both sides of hydrophobic porous membrane, and cooling water. The film is the porous 
membrane by the hydrophobic quality of the materials, such as polytetrafluoroethylene (PTFE), 
polyethylene, and polypropylene. As for the pore size of this film, 0.05 - number mum is used, and, 
as for porosity, a thing with a thickness of 20-200 micrometers is used 50 to 85%. Although 
hydrophobic porous membrane penetrates a gas, liquid has the property which is not penetrated. 
Therefore, since [ this ] the temperature of the waste fluid of an evaporation chamber is 40-99 
degrees C and keeps it high compared with a cooling room, evaporation of waste fluid takes place, 
and the generated steam diffuses the inside of hydrophobic porous membrane, and condenses it in a 
cooling room. Thus, the water of condensation is obtained. Leak is the phenomenon in which 
passage of a liquid is made at the pore in this film, and an undiluted solution begins to leak to a 
cooling water side through this passage. 

[0013] Next, the leak property of the waste fluid containing the organic substance is explained. Here, 
a surfactant with the largest effectiveness of making hydrophobicity losing is taken for an example. 
An example of the leak property of the waste fluid containing DBS (dodecyl benzene sulfonate) 
which is the surface active agent currently used with the common detergent to drawing 2 is shown. 
The conductivity of the cooling water with which an undiluted solution will leak an undiluted 
solution side if passage of a liquid is made in the film when a pressure is heightened compared with 
a cooling water side (undiluted solution pressurization) rises. A vapor rate rises seemingly with 
advance of leak, in order for the amount of leaks to join original evaporation. On the other hand, 
although the rise of the conductivity of cooling water can be performed few if a cooling water side is 
pressurized according to JP,50-3753,B, seemingly, a vapor rate falls and, finally is set to 0. This is 
for cooling water to flow into an undiluted solution, when passage of a liquid is made in the film. 
Moreover, in the film leaked by cooling water side pressurization although mentioned later, although 
the film was washed by the approach of JP,1-322562,A, the vapor rate was set to 0 for a short time 
(30min following). Therefore, it turned out that sufficient effectiveness is not acquired even if it 
applies the conventional technique. 

[0014] Then, DBS used as ion examined the reason for the ability not to wash [ why ]. Consequently, 
three points below coexistence of a salt were found. 

[0015] (1) Adding consequently generating [ white settlings ]-in DBS solution-NaCl solution 
******** 

[0016] (2) Change of a vapor rate a DBS independent case and when NaCl which is a salt lives 
together is shown in drawin g 3 . In a DBS independent case, a vapor rate hardly falls, but if a salt 
lives together, will fall rapidly and will be set to 0. 

[0017] (3) As a result of being immersed in a DBS solution, shaking hydrophobic porous membrane 
and measuring the amount of adsorption of DBS to the film, coexistence of a salt showed that the 
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amount of adsorption increased twice [ about ]. 

[001 8] The above result showed that the device in which DBS generates leak was as follows. The 
device is shown in drawing 4 R> 4. Here, the case where a DBS independent case and NaCl live 
together is shown. DBS which is a surfactant has a hydrophobic group and a hydrophilic group, in a 
DBS independent case, it is a hydrophobic group, and DBS sticks to it towards a hydrophobic film 
surface, the case where a salt lives together on the other hand — the hydrophobic groups of DBS — 
orientation — carrying out — a DBS molecule — gathering — a particle (micell) — forming — this 
particle — the inside of a membranous front face or pore — adsorption — deposition is carried out. in 
order that [ thus, ] DBS may form a particle — a film surface — adsorption and deposition ~ carrying 
out — being easy — it becomes easy to leak. Moreover, it is hard coming to remelt in order to form a 
particle. 

[0019] Then, comparison examination of the membranous washing approach was carried out. The 
washing approach and the evaluation result of a cleaning effect are shown in Table 1 . 
[0020] 
[Table 1] 
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[0021] Consequently, it turns out that washing with 20** H2 liquid is the most effective. 
[0022] this is carried out based on the above basic examination result — one effective example is 
stated to a detail using a drawing. 

[0023] <Example 1> The schematic diagram of the processor of the suitable example of this 
invention is shown in drawing 1 . Here, the example at the time of applying to concentration of the 
waste fluid generated in a nuclear power plant, i.e., the waste fluid containing 2 - 3% of sodium 
sulfate, is condensed to about 20 wt(s)%. The processor of drawing 1 consists of a film evaporation 
concentrator 1, the circulatory system 2 and 2 A of waste fluid, and the circulatory system 3 and 3 A 
of cooling water. For playback, the ventilation system 6 for desiccation of reversion systems 5, 5 A, 
and 5B and the film is formed. As for this evaporation concentrator 1, the water of condensation is 
crowded direct picking in cooling water. The waste fluid tank 7, a heater 21, a circulating pump 22, 
bulbs 30 and 35, and a differential pressure gage 26 (end) are formed in the circulatory system 2 and 
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2A of waste fluid. A cooling water tank 8, a condensator 23, a circulating pump 24, bulbs 3 1 and 36, 
and a differential pressure gage 26 (end) are formed in the circulatory system 3 and 3 A of cooling 
water. The output of a differential pressure gage 26 is connected to the controller 27 electrically [ the 
output of a controller 27 ] on bulbs 30 and 3 1 . The drug solution tank 9 for playback, the liquid- 
sending pump 25, and bulbs 32, 33, and 37 are formed in reversion systems 5, 5 A, and 5B, and the 
bulb 34 and the blower 10 are formed in the ventilation system 6. The film evaporation concentrator 
1 is constituted by the cooling room 13 which circulates the evaporation chamber 12 which 
circulates waste fluid on both sides of the hydrophobic porous membrane 1 1 , and cooling water. 
Film 1 1 is hydrophobic porous membrane (20-200 micrometers in thickness), such as 
polytetrafluoroethylene (PTFE), polyethylene, and polypropylene. 

[0024] Next, the art of the waste fluid of this invention is explained using a processor. First, waste 
fluid is received from a waste fluid storage tank (not shown) in a tank 7. Subsequently, it is cooled 
by predetermined temperature with a condensator 23, and the cooling water in a tank 8 passes along 
a bulb 36 and the circulatory system 3 with a pump 24, is supplied to the cooling room 13 of the film 
evaporation concentrator 1 , and it circulates through a bulb 3 1 and circulatory system 3 A as it. The 
waste fluid in a tank 7 is heated by predetermined temperature with a heater 21, passes along a bulb 
35 and the circulatory system 2 with a pump 22, is supplied to the evaporation chamber 12 of the 
film evaporation concentrator 1, and it circulates through a bulb 30 and circulatory system 2 A as it 
(bulbs 32, 33, and 37 are close at this time). At this time, bulbs 30 and 3 1 are set up so that the 
pressure of a cooling room 13 and the pressure of a cooling room 13 may become high from that of 
an evaporation chamber 12 through a controller 27 with the value of a differential pressure gage 26. 
[0025] Since the temperature of the waste fluid of an evaporation chamber 12 is high, evaporation of 
waste fluid takes place, and the generated steam diffuses the inside of hydrophobic porous 
membrane, and condenses it in a cooling room 13. For this reason, the surfactant in waste fluid is 
condensed on a film front face, the particle of a surfactant carries out deposition into the film, 
hydrophilization of the film is carried out, and waste fluid invades in the film. Finally, the cooling 
room 1 3 of the membranous opposite side is arrived at, and passage where liquid flows is made. In 
this case, since the pressure of a cooling room 13 is higher than that of an evaporation chamber 12, 
cooling water flows in waste fluid. As stated previously, this inflow increases with advance of 
membranous hydrophilization, and a vapor rate falls. Playback actuation is performed when this 
amount of falls becomes below a predetermined value. In playback actuation, first, pumps 22 and 24 
are suspended, bulbs 30, 31, 35, and 36 are shut and evaporation concentration actuation is 
suspended. Subsequently, bulbs 32, 33, and 37 are opened and drug solutions, such as nine drug 
solution tankH202, are returned to the cooling room 1 3 of the film evaporation concentrator 1 
through Rhine 5A with the liquid-sending pump 25 at the drug solution tank 9 through delivery and a 
bulb 33. Moreover, the drug solution which penetrated the film 1 1 passes along Rhine 5B, and 
returns to the drug solution tank 9. After pouring predetermined time and a drug solution, a 
conveying pump 25 is stopped and water flow of a drug solution is ended. Subsequently, a bulb 34 is 
opened, a blower 10 is operated and desiccation removes the drug solution which remained in the 
pore of the film 1 1 . 

[0026] Thus, the evaporation property of the reproduced film is shown in drawing 5 as compared 
with the conventional backwashing by water. As shown in this drawing, H202 by this invention 
show the same engine performance as the intact new film, and they have the effectiveness that this 
invention is remarkable to leak prevention. Moreover, the repeat property of playback of this 
invention was seen. The property is shown in drawin g 6 . Also by three repeat actuation, the same 
evaporation property was shown and the effectiveness of this invention has been checked. 
[0027] The above result, in the example, it is effective in removal of contamination of the film by the 
organic substance, such as a waste fluid component, especially a surfactant, and evaporation 
concentration of the waste fluid containing these organic components is attained. 
[0028] <Example 2> Although the above-mentioned example showed the example which used one 
plate-like film as hydrophobic porous membrane 1 1, effectiveness with the same said also of the film 
which carried out the laminating of this, the annular film, a hollow fiber, and the spiral film is done 
so. Moreover, in the above-mentioned example, evaporation from waste fluid is made into three- 
room structure as direct condensation **** is in cooling water at JP,50-3753,B, and it can apply also 
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to the method which takes out only the water of condensation direct picking. 

[0029] <Example 3> In the above-mentioned example, although H202 were used as a drug solution, 
even if it uses other chemicals, such as a sodium hypochlorite understood by the organic substance, 
the water which dissolved ozone, the same effectiveness is done so. 

[0030] <Example 4> Although playback actuation was performed in the above-mentioned example 
after leak occurred, a chemical may be poured in continuously. However, the amount of the chemical 
used increases. 

[0031] <Example 5> In the above-mentioned example, although the bulb performed accommodation 
of differential pressure and a pressure, even if accommodation of the amount of circulating flow etc. 
performs, the same effectiveness is done so. Even in this case, a differential pressure gage and a 
pressure gage are required. 
[0032] 

[Effect of the Invention] The treated water of a high grade is obtained by the playback approach of 
this invention. 



[Translation done.] 
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